Introduction
Prostate cancer (PCa) is the second most commonly diagnosed cancer and the sixth most common cause of cancer-related mortality among men worldwide [1] . In the last decade, multiple epidemiologic studies have suggested that obesity is associated with increased risk and death from numerous cancer types including PCa [2] [3] [4] . Like PCa, obesity affects many men, with two-thirds of the US classified as overweight ( one-third as obese (BMI 30 kg/m 2 ). These trends have stabilized in the past 10 yr [5] , suggesting these levels are established as a permanent feature of US society. In Europe, the prevalence of overweight and obesity continues to rise, and current levels are comparable with those of the United States 15 yr ago [6] .
Because obesity and PCa affect substantial proportions of the male population, the association between the two is of great public health significance. Existing epidemiologic data are somewhat conflicting, and the consolidation and review of findings to date is required. Attention is increasingly turning to the elucidation of underlying molecular mechanisms, a number of which are emerging. This review focuses on the epidemiologic association between obesity and PCa incidence, treatment, and mortality, in addition to proposed underlying molecular mechanisms. It concludes with clinical recommendations for our obese patients. The contribution of specific dietary components, clearly intertwined with obesity, is the focus of our companion review [7] . We previously reviewed the literature on this topic several years ago [8] . At that time, a PubMed search of obesity and PCa generated 237 articles. The same search in July 2012 generated 796 articles, a greater than three-fold increase in the past 5 yr (Fig. 1) . Thus we decided an updated review was needed.
Evidence acquisition
Relevant literature published between January 1991 and July 2012 was identified by a search of the PubMed database using the following terms: obesity, BMI, body mass index combined with prostate cancer risk, prostate cancer incidence, prostate cancer mortality, radical prostatectomy, androgendeprivation therapy, external-beam radiation, brachytherapy, quality of life, active surveillance, and prostate cancer combined with obesity, BMI, body mass index, and insulin, IGF, sex hormones, adipokines, leptin, adiponectin, and IL-6 ( Fig. 2) . Relevant English-language articles were abstracted and reviewed using the reference list to identify additional potential articles for review. Studies were selected based on clinical relevance, and so studies were excluded when the study population and/or outcome measures lacked clinical significance or were not relevant to our review (eg, cancer cachexia). Wherever possible, randomized controlled trials, prospective population-based studies, systematic reviews, and meta-analyses were selected over case-control studies and reviews. If more than one article was published in the same study population, the study with the larger sample size was selected.
Evidence synthesis
3.1. Measuring obesity BMI, calculated using an individual's height and weight (kilograms per square meter), is a straightforward and costeffective method of measuring overall adiposity. Although BMI does not account for body mass composition or the distribution of adipose tissue, it has been repeatedly demonstrated as a reliable surrogate of obesity on a population level, with the advantage of being the most widely used measure, enabling interstudy comparisons. Thus, due to ease of use and near ubiquitous use in the literature, we focused nearly exclusively on BMI, accepting the inherent limitations of this approach.
Obesity and prostate cancer incidence
All three meta-analyses to date [4, 9, 10] reported a positive association between obesity and PCa incidence. The relative risks (RRs) in these studies were modest yet consistent, from However, the findings of the individual studies contributing to these meta-analyses differ dramatically, with some [ ( F i g . _ 2 ) T D $ 
reporting no association between obesity and PCa [11] , some finding obesity is a risk factor [12, 13] , and some reporting a protective effect of obesity [14] [15] [16] [17] . These individual studies vary greatly in size, thus contributing to the meta-analysis findings to different extents. One large Norwegian cohort study, reporting a RR of 1.09 (95% CI, 1.04-1.15) for obese versus normal weight men [12] , contributed approximately 50% of PCa cases to two of the three meta-analyses [4, 9] . In the third meta-analysis [10] , more than half of the PCa cases came from one Swedish study that reported a RR of 1.4 (95% CI, 1.09-1.81) for obese versus normal weight men [13] . With these two Scandinavian studies contributing most of the PCa cases, the meta-analyses are weighted in favor of their positive findings.
Interestingly, when studies are examined by geographic region, separating North American studies from European, a distinct pattern emerges. Specifically, among North American studies, no effect of obesity on PCa risk was observed (RR: 1.0; 95% CI, 0.96-1.03), whereas in European and Australian studies there was a modest yet significantly positive association of obesity with PCa (RR: 1.04; 95% CI, 1.01-1.07), per 5 kg/m 2 increment in BMI [4] . One possible explanation for these geographic differences relates to differential prostate-specific antigen (PSA) screening rates. In Europe, where PSA screening is not as common as in the United States, many cancers are diagnosed at more advanced stages. In the United States, where PSA screening is widespread, many cancers are diagnosed due to elevated PSA alone and are earlier stage and lower risk. Importantly, obesity is associated with reduced PSA levels [18] . As such, in countries with widespread PSA screening programs where biopsies are largely driven by PSA, obese men have a reduced chance of undergoing biopsy compared with normal weight men, leading to detection of fewer early stage cancers in obese individuals. This detection bias can minimize or even reverse the association between obesity and PCa risk (ie, obesity becomes ''protective''), as demonstrated by multiple recent large prospective cohort studies in the United States totaling data on nearly 400 000 men [15] [16] [17] . However, we can hypothesize that the association of obesity with advanced disease would still persist if obesity were biologically linked with aggressive disease. Indeed, a meta-analysis of multiple prospective studies found that although obesity has a null or slightly protective effect in localized disease, it is associated with an increased incidence of advanced PCa [19] . This dichotomous effect of obesity on PCa incidence is multifactorial: attributable in part to detection biases associated with obesity (leading to delayed diagnosis and more advanced disease at diagnosis) and also to underlying biologic mechanisms, both of which are addressed in this review.
Detection biases
Numerous factors contribute toward the difficulty of detecting PCa in obese men. First, obese men have lower PSA values, resulting in reduced PSA-driven biopsy rates [20] . [18] , with a similar reductions in PSA levels reported for overweight and obese cancer-free men [21, 22] . It has been hypothesized that this is due to increased blood volume in obese individuals, leading to PSA hemodilution because PSA mass (the total amount of PSA in the blood) did not differ by BMI [18, 22] . Second, obesity may make it more challenging to perform a thorough digital rectal examination (DRE), leading to yet more missed cancers [23] . Third, obese men have larger prostates, reducing the likelihood of finding cancer at biopsy [24] . Lower PSA values combined with difficulties in performing a thorough DRE can lead to lower biopsy rates among obese men; larger prostates can result in more missed cancer that collectively leads to reduced detection of early stage cancers. This allows PCa growth to continue unchecked, which could contribute to elevated occurrence of advanced disease in obese men. However, as outlined in this review, even in the pre-PSA, premodern biopsy era, obesity was linked with PCa (particularly PCa mortality) [25] , and thus detection bias cannot fully explain the link between obesity and aggressive PCa.
3.4.
Obesity and prostate cancer outcome
Obesity and radical prostatectomy
A systematic review and meta-analysis found a 21% increase in biochemical recurrence (BCR) (RR: 1.21; 95% CI, 1.11-1.31) and a 15% increase in PCa-specific mortality (RR: 1.15; 95% CI, 1.06-1.25) following radical prostatectomy (RP), per 5 kg/m 2 increase in BMI [26] . The findings of individual studies vary by geographic region, again highlighting the potentially confounding effect of obesityrelated detection bias. Indeed, it has been found that the link between obesity and BCR is stronger in more recently treated men and especially those with PSA-detected cancers [27] , suggesting that the more widespread the PSA screening in the underlying population, the stronger the link between obesity and BCR. Another possible explanation for the worse outcomes is that operating on obese men can be technically challenging. Data show that obesity is associated with capsular incision, reflecting a less-thanideal operation [28] . However, obesity remains linked with poor outcome even after adjusting for pathologic features including margin status [26, 29] , suggesting poor technique alone cannot explain the link between obesity and aggressive PCa.
Obesity and nonsurgical treatment
Regarding outcomes after radiation, although a recent meta-analysis found no association between obesity and BCR for brachytherapy-treated patients (RR: 0.99; 95% CI, 0.78-1.25), obesity was associated with an increased risk of BCR for patients treated with external-beam radiation therapy (EBRT) (RR: 1.16; 95% CI, 1.08-1.26), per 5 kg/m and this meta-analysis is based on two brachytherapy and two EBRT studies. One possible challenge in treating obese patients with EBRT is that excess adiposity results in increased daily movement of the prostate [30] . Consequently, set-up error in obese men exceeds that of normal weight men, potentially resulting in a less-than-optimal radiation dose [31] . In contrast, excess body fat may not hinder brachytherapy to the same extent [32] , although the increased use of fiducial markers in EBRT should eliminate this theoretical advantage to brachytherapy. The impact of obesity on androgen-deprivation therapy (ADT) outcomes is understudied. One study found obesity at the time of ADT was associated with an increased risk of castrate-resistant PCa (CRPC), metastases, and PCa-specific mortality [33] . Although the exact explanation for this is unclear, one study found that testosterone levels in obese men on ADT were higher, suggesting inadequate testosterone suppression [34] . It was hypothesized that this may be because the amount of gonadotropin-releasing hormone analog given is the same regardless of body surface area, and thus obese men may be underdosed. Beyond possibly predicting a poor oncologic outcome, obesity may also increase ADT side effects: one study found a pre-ADT BMI >30 kg/m 2 was associated with a 4.6-fold increased risk of new-onset type 2 diabetes [35] . To date, there are no data regarding obesity and active surveillance (AS) outcomes. Obese patients are more likely to present with comorbidities, making them poorer candidates for primary treatment, thus potentially making AS a more attractive option. However, given that obesity is linked with increased upgrading at RP [36] , body size should be taken into account when considering patients for AS, highlighting the need for close surveillance in this group.
Obesity and health-related quality of life
Although several small observational studies reported mixed findings [37] [38] [39] , a prospective multicenter study of 1201 PCa survivors treated with RP or radiotherapy reported an independent association of obesity with reduced vitality and worse health-related quality of life (HRQoL) [40] . Of note, obesity was associated with worse pretreatment vitality [39] , which has a negative impact on posttreatment HRQoL. Similarly, it has been reported that erectile function following RP is determined by erectile function presurgery and is not independently associated with obesity [41] . Indeed, erectile function depends heavily on nerve-sparing status, which does not differ significantly by BMI [38] . Regarding bowel function, preliminary evidence suggests obesity is associated with delayed recovery following RP [39] . Collectively, these findings suggest that although obesity is associated with perioperative challenges and complications and poorer response to therapy, the major determinant of posttreatment HRQoL remains pretreatment HRQoL. Finally, one study found that at approximately 1 yr post-RP, obese and inactive men were 26% more likely to be incontinent versus normal weight physically active men [37] . Whether this is indicative of obesity, physical inactivity, or an interaction between the two is unclear but requires further study.
3.5.
Obesity and prostate cancer-specific mortality
Multiple large cohort studies have consistently demonstrated a positive dose-response relationship between increasing BMI and fatal PCa [2, 13, 17] . A meta-analysis of prospective cohort studies including almost 7000 PCaspecific deaths reported 15% increased PCa-specific mortality per 5 kg/m 2 increase in BMI (RR: 1.15; 95% CI, 1.06-1.25)
[26]; a meta-analysis of case-control studies including almost 1000 PCa-specific deaths reported 20% increased PCa-specific mortality per 5 kg/m 2 increase in BMI (RR:
1.20; 95% CI, 0.99-1.46) [26] . The similar magnitude of RR estimated using these large populations with different study designs indicates the robust association between obesity and fatal PCa. Although this effect may be attributable in part to delayed PCa diagnosis in obese versus normal weight men, obesity was associated with PCa mortality in the pre-PSA era [13, 25] , demonstrating that this association cannot be explained by detection bias alone and that underlying biologic mechanisms play an important role.
Although the link between obesity and PCa mortality from population-based data appears very consistent, it is noteworthy that over the past 20 yr while obesity rates have been rising, PCa mortality has been falling [42] . Much of this falling mortality rate is attributable to the introduction of PSA screening and improved treatment options, but this may not explain the entire drop in mortality. A recent study addressed this issue. The authors, using simulation models, suggested that if obesity rates in the United States had remained stable from 1980, the PCa mortality rate in 2002 in the United States (the last year for which they had data available) would have been 23% lower [43] . In other words, the fact that mortality has declined despite the increasing prevalence of obesity suggests that an even greater improvement in mortality rates could have been seen, had obesity rates remained constant over time. Given that obesity rates have continued to climb since 2002, the impact of obesity on PCa mortality rates today is likely even greater.
Mechanisms
Three mechanisms are most commonly proposed to help explain the association between obesity and aggressive PCa: the insulin/insulin-like growth factor (IGF)-1 axis, sex hormones, and adipokine signaling [44] (Fig. 3) . We focus primarily on these factors, although it should be acknowledged that a myriad of effects of obesity on PCa biology is likely [45] .
The insulin/IGF-1 axis has been widely implicated in obesity-fueled tumorigenesis [44] , and PCa is no exception. Diet-induced hyperinsulinemia has been shown to accelerate tumor growth in different PCa xenograft models [46, 47] , and primary human PCa commonly expresses the insulin receptor [48] , suggesting that insulin may stimulate human PCa growth. A large prospective survival analysis reported that higher serum C-peptide concentrations, a surrogate of insulin levels, were associated with increased PCa-specific mortality [49] . The insulin-lowering drug metformin has been shown to reduce PCa risk in diabetic patients [50, 51] .
Finally, diabetes, an end state in which insulin levels actually start to decline, has also been linked with reduced PCa risk [52] . As such, insulin is likely a key contributor to explain the link between obesity and aggressive PCa.
Obesity and hyperinsulinemia are associated with increased circulating amounts of bioactive IGF-1, a growth factor with a recognized pathogenic role in many cancers [44] . Elevated circulating IGF-1 has been linked to increased PCa incidence in meta-analyses combining PSA-detected and clinically detected PCa [53, 54] ; however, no association was found in the largest study to date of >5000 patients with only PSA-detected PCa [55] . One possible explanation for these contrasting findings is that IGF-1 may play a role in the progression to clinically detectable disease. Upregulation of the IGF-1 receptor accompanies the transition of androgen-dependent cell lines to androgen independence, and IGF-1 promotes PCa progression in vivo [56] . In this sense, the effects of IGF-1 on PCa risk may mirror those of obesity: associated with aggressive disease but not with more indolent PSA-detected tumors.
Beyond changes in insulin, obesity is also linked with decreased androgen levels [57] . Androgens, which play an important role in normal prostate growth and development, have long been hypothesized to influence PCa risk. Although the vast majority of the literature suggests no association between androgens and PCa risk [58] , among men with PCa, those who have low testosterone (T) tend toward a more aggressive phenotype [59] . This suggests that low T may promote aggressive PCa; older men have more aggressive cancers, and older age is when T levels are at their lowest [60] . The association of low T levels with aggressive PCa is also reflected in trials of 5a-reductase inhibitors that decreased overall PCa risk but were associated with a higher Gleason score [61] . As such, the low T environment in obese men may be one plausible link between obesity and aggressive PCa, although the exact mechanisms remain unknown.
Of note, T is aromatized to estradiol (E) within adipocytes and prostate cells [62] . The greater adipose tissue mass in obese men, together with obesity-associated upregulation of this aromatization pathway, leads to elevated serum and intracellular E levels [57] . Although current epidemiologic evidence does not support an association between serum E and PCa risk [63] , a substantial body of literature from preclinical studies suggests that E may play a role in promoting PCa development and progression [64] . Thus the significance of elevated E levels in obese men with respect to PCa risk and progression remains to be determined.
Obesity is a state of chronic subclinical inflammation mediated through altered levels of adipokines. Leptin is elevated in obesity and exerts a predominantly pro-tumor effect in human androgen-independent PC-3 and DU145 PCa cell lines, inducing proliferation, inhibiting apoptosis [65, 66] , and increasing migration [67] . Although these in vitro data suggest a link between leptin and PCa, epidemiologic studies fail to consistently demonstrate a positive association with either PCa risk or fatal PCa [11, 68, 69] . Thus the extent to which leptin contributes to the link between obesity and aggressive PCa is unclear.
In contrast to leptin, adiponectin has largely antitumor effects, and serum levels are reduced in obesity. A prospective study of 644 controls and 654 PCa patients Fig. 3 -Obesity-related detection biases and biologic mechanisms contributing to the epidemiologic association between obesity and aggressive prostate cancer. DRE = digital rectal examination; E = estrogen; IGF = insulin-like growth factor; IL = interleukin; PSA = prostate-specific antigen; T = testosterone. 0 1 3 ) 8 0 0 -8 0 9 found that although there was no association with overall PCa risk, reduced prediagnostic serum adiponectin levels were associated with metastatic and fatal PCa [69] . Adiponectin levels were found to be reduced significantly in metastatic PCa patients versus those with organ-confined disease [70] . Thus the limited data to date suggest that although adiponectin may not be related to PCa risk, it is associated with advanced aggressive disease, again, mirroring the overall association between obesity and PCa.
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Obesity is associated with elevated serum interleukin (IL)-6 levels with adipose tissue the primary source [71] . PCa cell lines and primary human PCas produce IL-6 and express IL-6 receptor, allowing them to respond to this pleiotropic, proinflammatory adipokine in an autocrine manner [71, 72] . Circulating IL-6 levels are elevated in PCa patients with metastatic relative to organ-confined disease [73, 74] , and they are associated with time to progression to metastatic disease [75] . However, it cannot be determined from these case-control studies whether IL-6 plays a causal or bystander role in disease progression (ie, whether IL-6 promotes tumor growth or large tumors simply produce more IL-6). Large prospective cohort studies are required to test this, but to date, only three small prospective studies have examined the association of IL-6 and PCa; two reported no association [11, 76] , and the third reported a modest inverse association between IL-6 and PCa risk [77] . Clinical trials of siltuximab, an IL-6 inhibitor, have proven disappointing, with no effect on PCa outcome [78] . As such, the role of IL-6 explaining the association between obesity and aggressive PCa is uncertain.
Molecular interplay between these obesity-related mechanisms has already been demonstrated. For example, IL-6 regulates androgen synthesis in PCa cell lines [79] in addition to promoting androgen receptor activation and downstream signaling [80] . This may partially counteract the treatment effect of ADT, particularly in obese men with elevated circulating IL-6. It has been suggested that obesityassociated hyperinsulinemia can directly promote de novo steroidogenesis that may contribute to the development of CRPC [81] , partially explaining why obesity at the time of ADT may be linked to an increased risk of CRPC [33] . We should consider that obesity is associated with numerous changes to the serum metabolome including elevated cholesterol and free fatty acids, which are covered in detail in our companion review [7] .
Functional single nucleotide polymorphisms (SNPs), which alter expression of genes coding for adipokines, may also influence PCa biology. A large nested case-control study found three SNPs in the leptin gene to be significantly associated with an elevated risk of PCa [82] . A study seeking to generate an adipokine genetic risk score based on multiple genetic loci for PCa found that the addition of seven SNPs in obesity-associated genes (leptin, IL-6, fibroblast growth factor 2, osteopontin, and IGF-1) significantly, albeit modestly, enhanced the predictive value of age and PSA to predict high-risk individuals [83] . Taken together, these findings suggest that genetic variation in adipokine genes could contribute to the association between obesity and PCa.
Finally, although systemic effects appear important, paracrine effects may also play a role. The prostate is surrounded by periprostatic adipose tissue (PPAT), responsible for locally secreted growth factors and adipokines. Although it has been suggested that increased PPAT is associated with higher risk disease in radiation-treated PCa patients [84] , very few mechanistic studies exploring this hypothesis have been conducted. One such study found that PPAT-derived IL-6 levels were positively associated with elevated Gleason grade in a small group of patients treated with RP, suggesting a paracrine role for PPAT in modulating PCa aggressiveness [85] . Also, treating PPAT explants with conditioned medium from the PC-3 PCa cell line induced IL-6 and tumor necrosis factor-a production, suggesting that PCa can induce a pro-tumor secretory profile in PPAT and highlighting the potential importance of paracrine crosstalk between tumor and fat [86] . In conclusion, given the multitude of obesity-related metabolic disturbances, and the tremendous interplay among them, more work is required to fully dissect the molecular links between obesity and PCa.
Interventions

Calorie restriction and weight loss
With an emerging epidemiologic association between obesity and aggressive PCa, we can hypothesize that weight reduction may reduce the risk of PCa-specific mortality. Calorie restriction (CR), accompanied by weight loss, has been investigated in murine PCa models. Intermittent CR slowed tumor detection and increased survival time in transgenic adenoma of the mouse prostate (TRAMP) mice [87] , and 30% CR slowed PCa progression in Hi-Myc transgenic mice [88] . However, few studies have examined the effect of weight change on PCa risk, mortality, or outcome after treatment in humans, and most of these focused on weight gain. Of these, two large prospective cohort studies, based in the United States [17] and Australia [89] , reported a positive association between PCa-specific mortality and weight gain between age 18 and study entry. Two studies in the United States found that weight gain after RP was associated with an increased risk of BCR [90, 91] . In contrast, a population-based cohort study in Norway examining weight gain during a decade spanning midadulthood found no association with either PCa incidence or survival [92] . Several factors may contribute to these inconsistent findings. It is possible that the amount of weight gained in the Norwegian study was insufficient to influence PCa risk compared with the larger amount of weight gained in the US and Australian studies. Alternatively, it is possible that obesity has the greatest influence earlier in life, which would explain why the studies that included data back to age 18 were ''positive,'' whereas the study that only looked at adulthood weight was ''negative.'' Only one study, to our knowledge, specifically examined weight loss and found that >10 lb of weight loss over a 10-yr span in midadulthood reduced the risk of nonmetastatic high-grade PCa by 45% (odds ratio: 0.55; 95% CI, 0.40-0.75) [16] . Because these results were adjusted for baseline BMI, it suggests that weight loss may be protective independent of baseline BMI. Albeit limited, the preponderance of literature suggests that weight gain is harmful for PCa, and weight loss may be beneficial. This information coupled with the clear overall health benefits of weight loss means that weight loss counseling should be standard for all overweight and obese men with newly diagnosed PCa.
Exercise
Three large prospective population-based studies in the United States [93] and Europe [94, 95] found physical activity to be significantly protective against the risk of aggressive, but not overall, PCa. In addition, vigorous exercise postdiagnosis was shown to be associated with a reduced risk of PCa-specific mortality [96] , indicating that exercise counseling in newly diagnosed PCa patients may be beneficial. Not all studies of exercise have shown benefits for PCa [97] . However, given that heart disease is the leading cause of death among men with PCa, the clear cardiovascular benefits associated with exercise should be sufficient to recommend this lifestyle intervention to our patients. Further research, in the form of mechanistic studies and randomized controlled trials, is necessary to understand the extent to which the purported benefits of exercise on PCa are real and whether they are mediated by weight reduction, improved fitness, or the combination of the two. One such mechanistic study found that although exercise did not slow tumor growth as hypothesized, it was associated with increased tumor vascularization and a shift toward reduced metastasis in an orthotopic model of murine PCa [98] .
Clinical recommendations
First, for men who undergo PSA screening and for whom the absolute PSA value is used to determine whether a biopsy is indicated or not, we may consider generating BMI-adjusted PSA cut-offs for biopsy, in addition to obtaining more biopsy cores to adjust for the larger prostate volume of these patients (Fig. 4) . This approach may help to diminish the detection bias associated with reduced PSA levels in obesity, thus allowing all men an equal chance of early diagnosis, no matter what their BMI. Given that obesity is associated with an increased risk of aggressive disease, as discussed in this review article, this is the population that may benefit the most from early detection. Second, it is advisable to counsel obese men regarding their elevated risk of BCR following treatment, which may be related to a combination of technical issues during treatment and underlying molecular mechanisms associated with obesity. Obesity, per se, should not factor into decisions regarding HRQoL because only baseline HRQoL appears predictive of posttreatment HRQoL, although baseline HRQoL is often lower in obese men. For many obese men with low-to intermediate-risk disease, delaying treatment by 3-6 mo to allow weight loss could be advisable because the benefits of a successful treatment may outweigh the risk of leaving the cancer untreated for that period of time. Obese men should receive counseling regarding worse outcomes following ADT, which may be partly due to inadequate T suppression. It may therefore be advisable to check T levels, especially in obese patients, at 3 mo after beginning ADT, especially for those who fail to nadir at an undetectable level. Finally, due to the growing number of disease states associated with obesity, it is advisable for all individuals to exercise and maintain a healthy weight, especially for those beginning ADT, which can lead to further weight gain and metabolic disturbances. Indeed, given that more men diagnosed with PCa die from heart disease than from PCa, it is this recommendation more than any other that is most likely to have a positive impact on our patients' quality and quantity of life.
Conclusions
The epidemiologic association of obesity and aggressive PCa is particularly relevant due to the pervasive nature of both diseases and the large numbers of men affected. Beyond age, race, and family history, there are few established risk factors for PCa. The identification of obesity as an additional risk factor for aggressive PCa is of significant public health interest due to its modifiable nature. Adipose tissue as an organ is unique in its capacity to expand and diminish throughout the lifespan of an individual, and it can be reduced through lifestyle interventions such as diet and exercise. Epidemiologic evidence linking obesity and aggressive PCa underlines the importance of taking body size into account when screening, treating, and monitoring PCa patients, as well as counseling obese patients about healthier lifestyle choices and weight loss. Unfortunately, no clinical trials specifically examining the effects of weight loss 
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